Do you have a biosafety question and you're not sure who to ask? Send your questions to the "Ask the Experts" column and I'll get them answered for you. Drawing from my own experience or that of other experts in the field, we'll try to compile a thorough and comprehensive answer to your question. Please e-mail your questions to jkeene@biohaztec. com or to Co-Editor Barbara Johnson at bar-bara_johnson@verizon.net or Co-Editor Karen B. Byers at karen_byers@dfci.harvard.edu.
HEPA-Filtered Supply Air for BSL-3 Laboratories?
Question I have observed that NIH Design and Policy Guidelines (http://orf.od.nih.gov/policy/index.htm) do not appear to require HEPA filtration of air supply at the BSL-3 level. Isn't there a possibility that microorganisms could be drawn into the intake air and potentially affect the outcome of the science being conducted in a BSL-3 lab (or any other lab)? If so, to satisfy the requirement for "flexibility," wouldn't it be more prudent to suggest that designers provide Air Handling Units (AHUs) with the capacity of adding HEPA filters?
If I'm not mistaken, the source of the contamination in the air supply during the Legionnaire's incident turned out to be carried on airborne dust from a construction site in close proximity to the air intakes of the hotel. Are the 30% prefilters and the 95% filters that the guidelines require for supply air adequate to prevent a similar incident?
Response
The question of HEPA filtration of supply air for containment laboratories is being asked more frequently as the construction of more containment laboratories is being considered. The intake air in most facilities is filtered by a prefilter and a 95% filter (not HEPA). This level of filtration is sufficient for both the general building and the containment laboratory. HEPA filtering of the air delivered to the BSL-3 laboratory is not necessary to protect the work since all open manipulations of infectious materials are performed in a biosafety cabinet or other physical containment devices. Moreover, these are leaky labs and air is drawn through the door from areas outside of the laboratory anyway.
HEPA filtration of the air in these containment labs was considered because of concern about potential "backflow" of air from the lab to the supply system. This is not a valid concern for several reasons: 1. The lab is not generally contaminated since the work is contained. 2. In modern buildings control systems should ensure that the lab would not go positive in case of an exhaust fan failure. 3. If for some reason the controls failed and the lab did go positive, the air would take the route of least resistance-the spaces around the doors and not the supply system which has a built-in resistance in the building filter system, and which, if it is still running, would be pushing air into the room so it would have to escape through another route. 4. For any possible release, a highly unlikely sequence of events would have to occur, i.e., a spill in the laboratory at the same time that the exhaust Ask the Experts fans, primary and backup, failed as well as the supply fan failing at the same time.
In addition, installing HEPA filters because of a concern about contamination of the supply duct work in a containment lab should be reviewed carefully. HEPA filtration of clean rooms is performed to reduce the particulate count in these rooms, not necessarily to remove infectious particles. The filters are placed so that the supply air blows against the filter and against the seal of the filter to the housing, thus ensuring, when properly installed, the continued seal of the filter. If one assumes that there is a possibility of contamination of the ducts (not a realistic assumption given the above discussion), one would want to install the HEPA filter so that it would seal in the direction of the potentially contaminated air flow, which would be toward the supply air duct. However, with the supply air blowing in the opposite direction the majority of the time, it would be difficult, if not impossible, to ensure that the filter seal was not disrupted by the push of air against it. Secondly, if it is assumed that the laboratory air is contaminated when it passes back through the filter, then the filter must be capable of being decontaminated and tested-a daunting task in itself. Consequently, the HEPA filtration of supply air in a BSL-3 laboratory is neither necessary nor desirable.
Regarding the Legionella question: The outbreak resulted from outside air contamination, but not necessarily from construction dust. In fact, the outbreak resulted from Legionella contamination of the cooling tower water that was being aerosolized. While contamination of the intake air with Legionella or any other infectious agent might affect the personnel in a containment facility, as it has in many instances, it would not affect the work since good microbiological practice assumes that air in the laboratory is never sterile. In summary, the work in BSL-3 labs is not "clean room" work and does not have to be HEPA filtered to keep out potential pathogens.
J. H. Keene

Fact Sheets on Terrorist Attacks
The National Academies is preparing, in cooperation with the Department of Homeland Security, fact sheets on four types of terrorist attacks. Drawing on our many reviewed publications, the expertise of our members, and the knowledge of other esteemed authorities, the fact sheets will provide reliable, objective information. Go to: www.nae.edu/nae/pubundcom.nsf/weblinks/CGOZ-642P3W?OpenDocument.
They are being designed primarily for reporters as part of the project News and Terrorism: Communicating in a Crisis, though they will be helpful to anyone looking for a clear explanation of the fundamentals of science, engineering, and health related to such attacks.
These fact sheets are a product of the National Research Council Division on Earth and Life Studies. Biological Attack (pdf file, 277 KB)-Where do biological agents originate? What's the difference between "infectious" and "contagious"? How long after exposure will symptoms appear? Chemical Attack (pdf file, 72 KB)-What are the different origins of toxic chemicals that could be used? How do chemical toxicities vary? What are the practical steps to take if there's a chemical release? Radiological Attack (pdf file, 68 KB)-What are radiological dispersal devices, a.k.a. "dirty bombs"? How are they different from nuclear bombs? What are their physical and psychological health effects? Nuclear Attack (pdf file, 192 KB) NEW!-What is radioactive fallout, and how is it dangerous? What are the short-term and long-term effects of radiation exposure? What is the likely size of a nuclear explosion from an attack by terrorists?
